This article investigates the associations between the patient-centered care (PCC) and receipt of preventive services among older adults with chronic diseases. Data were derived from the nationally representative Medical Expenditure Panel Survey. The full-year consolidated data files from 2009 to 2013 were pooled to yield a final analytic sample (N = 16 654). Study outcomes included the receipt of 7 types of preventive screenings and 2 types of health education services. Patients' PCC groups were categorized as PCC, partial PCC, and non-PCC, based on 9 questions classified under the 3 distinctive attributes of PCC-whole-person care, patient engagement, and enhanced access to care. Prevalence rates for each outcome variable were calculated. We estimated odds ratios from multiple logistic regressions, comparing the likelihood of outcome variables across 3 groups of patients. Adjusting for covariates, the PCC group was more likely than the non-PCC group to receive 8 types of preventive services. The partial PCC group had a greater likelihood than the non-PCC group of receiving 7 types of preventive services. Our study reveals significant associations between PCC and receipt of preventive services. PCC has demonstrated the potential to improve preventive care for older adults with chronic diseases.
Introduction
Globally, there is a demographic shift in the distribution of population toward older age. In the United States, the population aged 65 and above is projected to reach 83.7 million in 2050, almost doubling its estimated population of 43.1 million in 2012. 1 The age structure will experience a shift from 13.7% of the population aged 65 and above in 2012 to 20.3% in 2030. 1 This demographic transition is paralleled with a global burden of disease shifting from infectious to noncommunicable diseases. As of 2012, about half of all adults-117 million people-had 1 or more chronic health conditions. At the same time, 1 in 4 adults had 2 or more chronic health conditions. 2 Providing optimal care for older adults with chronic conditions and comorbidities is among the greatest challenges of the health care spectrum. There is evidence of extant heterogeneity among older adults in terms of health status, disease severity, treatment options, prognosis, and risk of adverse events. [3] [4] [5] Importantly, the literature suggests that the optimal management of chronic conditions depends highly on active involvement of the patients. 6, 7 The concept of patient-centered care (PCC) has been important in the health care sector since the 1950s. 8 PCC, as defined by the Institute of Medicine, "entails medical care processes that ensure decisions regarding the care received with respect to each patient's wants, needs, and preferences, and for which the patient has the education and support he or she needs to make decisions and participate in his or her own care." It has been ascertained as an effective INQUIRY approach to deliver care that meets the specific needs, values, and beliefs of patients. 5 The following, synthesized 3 main attributes of PCC have been comprehensively applied in various studies: (1) whole-person care orientation, (2) patient engagement in care, and (3) enhanced access to care. [9] [10] [11] For decades, the US health care system has fallen short in its effort to adapt to the changing needs of the aging population and to provide them high-value health care services. 12 In an ongoing effort to reform the national health care system, PCC is recognized as a promising approach that can better align the care process with the patient's needs by combining primary care's traditional strengths with innovative arrangements of care delivery. 12 Although PCC has broad support from multiple stakeholders, and has demonstrated outcomes from a considerable number of studies, to our knowledge there is no nationwide evidence that specifically focuses on the benefits of PCC to the older chronically ill segment of the population. Our study attempts to fill this specific knowledge gap by investigating the role of PCC on this target population through the inclusion of a broad array of measures. The objective of this study is to assess the relationship between the receipt of PCC and the receipt of preventive services among older adults with chronic conditions.
Methods

Data Source and Sample
Data for this study came from the Household Component of the Medical Expenditure Panel Survey (MEPS-HC), a nationally representative 2-year panel survey of noninstitutionalized US civilian families and individuals administrated by the Agency for Healthcare Research and Quality (AHRQ). Using the overlapping panel design of the survey, data are collected through a series of 5 rounds of interviews covering 2 full calendar years. Each year, a new panel of sample households is selected, meaning that data are collected simultaneously for 2 panels during each calendar year. The full-year consolidated MEPS-HC data files from 2009 through 2013 provided the data source for this study. We included respondents aged 65 and older, having at least 1 chronic condition (conditions identified based on the study by Goodman et al 13 ) and a usual source of care; we excluded respondents with duplicate identifiers and with missing or ineligible values on independent or dependent variables. The final sample size was 16 654.
Measures
Independent variables. Previously, PCC measures have been based on structural and process measures reported by health care providers or based on recognition records from health administrative agencies; however, reports from patients regarding their experiences with care are being used more and more to develop robust indicators of PCC. 9, 14 MEPS variables used to assess whether respondents received PCC were selected based on synthesized attributes of PCC, face validity, and similar questions used in previous MEPS published work in operationalizing the PCC. [9] [10] [11] [15] [16] [17] The authors (H.L., L.S., and J.Z.) made initial selections and assignments, and the coauthors (J.A.W., X.K., and M.A.B.) reviewed the selections for face and content validity. Nine items were selected to operationalize 3 distinctive attributes of PCC: whole-person care, patient engagement, and enhanced access to care. Table 1 shows the 9 items and our coding method for computing PCC status. Respondents were categorized into 3 groups based on the synthesized attributes and previous literature. 9, 18 The method of categorizing respondents aimed to measure different levels of PCC status, including the comprehensiveness and extent of PCC components that respondents received. In the real world, there were different levels of patient-centered medical home (PCMH) recognition available for a medical practice to earn. Our category method was designed to reflect the real-world situation and the process that diverse practices were poised for continuous improvement in providing PCC to their patients. Based on this principle, respondents were categorized into 3 groups: (1) PCC (fully achieved PCC requirements): including those who had a positive ("yes") response on all items in the whole-person care domain, and had only 1 negative ("no") response in the domains of patient engagement or enhanced accessibility; (2) partial PCC (intermediately achieved PCC requirements): including those who said "yes" to all items in the whole-person care domain, and had at least 1 "yes" in each of the patient engagement domains and enhanced accessibility domain; and (3) non-PCC (lack the core attribute(s) of PCC): including those who said "no" to any item in the whole-person care domain, or who had no positive item in the patient engagement domain or enhanced accessibility domain.
To address potential bias of our PCC classifications, sensitivity analysis was performed to examine associations of number of satisfied PCC attributes, coded as a main predictor (0-3), with overall health care ratings ("using any number from 0 to 10, where 0 is the worst health care possible and 10 is the best health care possible, what number would you use to rate all your health care in the last 12 months"). 10 Results were presented in the appendix, which showed that there were positive associations between number of PCC attributes and health care ratings, which indicated our classifications of PCC were valid.
Dependent variables. Study outcomes included the receipt of 7 types of preventive screenings and 2 types of health education according to the Guide to Clinical Preventive Services by US Preventive Services Task Force (USPSTF) on screening, counseling, and preventive medication. 19 We coded these variables as dichotomous variables: "yes" or "no." The details of 9 measures, their definitions, and target populations are shown in Table 2 .
Covariates. We used the access to care framework by Aday et al 20 to select covariates related to the experience of PCC. According to this framework, utilization of health services is determined by 3 factors: predisposing, enabling, and need. Predisposing factors are biologically or socially constructed factors that influence an individual's inclination to use health care services. In this study, we included age, gender, race and ethnicity, marital status, educational level, employment status, and census region. Enabling factors are resources, the ability of an individual, and the availability of health care services that enable the use of health care. We included household per capita income, health insurance coverage, and managed care status, which was defined as whether a respondent was covered under a managed care plan (public or private), including plans defined as a health maintenance organization (HMO), or gatekeeper plans. Need factors are the individual's objective and subjective needs for health care services. We included the number of existing chronic conditions, need for help with activities of daily living (ADLs), and need for help with instrumental activities of daily living (IADLs). We also included 2 covariates regarding provider characteristics: the provider type and location.
Analysis
Our initial analyses focused on standard descriptive statistics and bivariate relationships. Then we conducted design-based 21 to compare the likelihood of receiving each of the 7 recommended preventive screenings and 2 types of health education among the patient groups who had PCC, partial PCC, and non-PCC. We performed multivariate logistic regressions to reveal the relationships between the outcomes and the independent variable after controlling for age, risk, and other covariates. Our final model fit the full model with all possible predictors. Stata/SE version 14.0 (StataCorp LP) was used for all analyses. As the sample design of the MEPS included clustering, stratification, disproportionate sampling, as well as the adjustments for survey nonresponse, it required special consideration when analyzing MEPS data. To obtain accurate national estimates from MEPS data, all analyses were weighted 22 by using the svy commands available in Stata. Weights were applied to the total original sample of all age >65. We used standard errors, P values, odds ratios (ORs), and 95% confidence interval to interpret effect size and statistical significance. Table 3 characterizes the weighted sample for older adults aged 65 and above with at least 1 chronic condition. The final analytic sample size was 16 654, which represented the weighted population of 181.60 million. Overall, 56% of the sample were female. The mean age of included respondents was 74.3 ± 0.13 years. The majority of the respondents were non-Hispanic whites (80%). About 43% of respondents' highest degrees were high school. A higher proportion of respondents lived in the South (37%), a smaller proportion in the Northeast (19%). Respondents were categorized into 3 groups based on their reported PCC items: 5963 in the PCC group, 6973 in the partial PCC group, and 3718 in the non-PCC group. In terms of predisposing factors, there were no significant differences among the 3 groups in race/ethnicity and education level distributions. Compared with PCC and partial PCC samples, the non-PCC sample included more unmarried (50%) and unemployed people (82%). In terms of enabling factors, the household per capita income was higher among PCC and partial PCC respondents than non-PCC respondents. Respondents from the PCC and partial PCC groups had higher rates of Medicare and private insurance coverage than non-PCC respondents. Respondents from the PCC and partial PCC groups also had higher rates of having managed care. Respondents from all 3 groups had about 4 chronic conditions, with >90% having multiple chronic conditions. There were differences in system factors among the 3 groups. The PCC group was more likely to be employed providers of a health care facility (41%), whereas the non-PCC group was more likely to be independent providers not employed by a health care facility (35%, identified as physicians who treated the patient at a facility, but who billed separately).
Results
Demographic and Institutional Characteristics
The standard errors of all survey estimates and associated test statistics have been adjusted for the impact of clustering due to the complex multistage survey design and unequal weighting. Table 4 presents the bivariate associations between PCC and the receipt of 9 types of preventive care. Overall, the results of all comparisons were significant at a type I error of 0.05. There were significant differences in receiving 7 preventive screenings and 2 types of health education across the 3 groups. Among the 3 groups of respondents, PCC respondents had the highest proportions in 7 out of 9 measures, followed by the partial PCC group. PCC respondents reported higher proportions of receiving a blood stool test, and breast exam than non-PCC respondents. The magnitude of differences between the PCC group and the non-PCC group in these 2 measures reached around 10%. The difference between the PCC group and the non-PCC group in blood pressure check within the past 12 months was small (97.6% vs 96.9%). For the other 6 measures, the proportions of the PCC group were 5% to 8% higher than the proportions of the non-PCC group. Notably, the differences of the proportions between the PCC group and the partial PCC group in preventive screening measures were small (within 2.2%), whereas the differences in the 2 health education measures between these 2 groups were higher (4.8% and 4.7%, respectively). Table 5 displays findings from the multiple logistic regression analyses linking PCC status (PCC vs non-PCC and partial PCC vs non-PCC) as the key predictor with the odds of receiving preventive care as alternative outcomes, after controlling for individual predisposing, enabling, and need covariates as well as system covariates. ORs and 95% confidence intervals are shown in the table. Similar to the findings from the bivariate analyses, the PCC group was found to be more likely than the non-PCC group to receive 6 types of preventive screenings and 2 types of health education. The partial PCC group was found to be more likely than the non-PCC group to receive 7 types of preventive screenings, after controlling for individual and institutional characteristics.
Bivariate Results
Multivariate Results
Specifically, the PCC group was 2.00 (95% confidence interval [CI]: 1.58-2.56) times more likely than the non-PCC group to obtain cholesterol checks within the past 12 months, 1.81 (95% CI: 1.50-2.20) times more likely than the non-PCC group to receive routine checkups within the past 12 months, 1.84 (95% CI: 1.54-2.26) times more likely than the non-PCC group to complete a blood stool test within the past 12 months, 1.52 (95% CI: 1.29-1.77) times more likely than the non-PCC group to have a breast exam within the past 12 months, 1.55 (95% CI: 1.36-1.96) times more likely than the non-PCC group to have a mammogram within the previous Note. The null hypothesis associated with the P value is that no difference in means or proportion across PCC categories. PCC = patient-centered care; ADL = activities of daily living; IADL = instrumental activities of daily living; ER = emergency room. *P < .05. **P < .01. ***P < .001 (based on t test for continuous measures and design-based F test for categorical measures).
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24 months, and 3.34 (95% CI: 2.18-4.88) times more likely than the non-PCC group to receive a Pap smear test. Similarly, the partial PCC group was also more likely to perform better than the non-PCC group in the receipt of health screenings. In terms of health education measures, PCC status was significantly linked to higher odds of getting the 2 types of health education: The PCC group was 1.31 (95% CI: 1.09-1.50) times more likely than the non-PCC group to receive healthy diet education, and 1.24 (95% CI: 1.09-1.41) times more likely than the non-PCC group to receive physical activity education within the past 12 months.
Significant associations between other predictor variables and preventive care measures were also observed. Results showed that women were less likely than men to receive cholesterol checks (OR: 0.86, 95% CI: 0.73-0.99) and blood stool tests (OR: 0.83, 95% CI: 0.72-0.90) within the past 12 months. Moreover, older age (1-year increase) was associated with a 2% higher odds of receiving blood pressure checks (OR: 1.02, 95% CI: 1.01-1.07) and a 3% higher odds of receiving routine checkups (OR: 1.03, 95% CI: 1.01-1.06). As for race/ethnicity, the results showed that the receipt of several preventive services varied according to racial group, such as cholesterol checks and blood stool tests. Being married and having higher educational attainment were also linked to higher likelihood of receiving some but not all preventive care. In terms of the enabling factors, household per capita income level of US$50 000 and more was significantly associated with higher odds of getting 5 types of preventive screening services. Notably, the receipt of blood stool and Pap smear tests was not associated with income level. However, respondents who were covered by Medicare plus private insurance were associated with higher odds of receiving blood pressure tests, routine checkups, and mammograms, compared with the uninsured. Having managed care was associated with higher odds of receiving mammograms and Pap tests. As regards the needs covariates, an elevated number of chronic conditions was significantly associated with higher odds of receiving 6 types of preventive screenings and 2 types of health education.
Discussion
To our knowledge, this study is among the first to test associations between PCC and a broad array of preventive care services using a nationally representative sample, while specifically focusing on older adults with chronic conditions. Results from the study indicate that the receipt of preventive care services varies significantly by PCC status. In general, respondents from the PCC or partial PCC groups were more likely to receive preventive services than non-PCC respondents. As previous evidence indicated that respondents having higher socioeconomic status (SES) were more likely to receive more comprehensive care, 23, 24 we controlled for these potentially confounding factors and still demonstrated that the receipt of preventive screenings and health education for chronic conditions varied by PCC status. The differences shown in our results between the partial PCC and non-PCC groups in the receipt of preventive services were also consistent with results Ref.
Ref.
Ref.
Partial PCC Ref.
---Ref.
Ref. Ref.
General equivalency diploma/ high school diploma Ref.
$10 000-$24 999 Ref.
Medicare only Ref.
Managed care Ref.
Hospital, not ER Note. The analyses were weighted to reflect the complex survey design of MEPS. OR = odds ratio; CI = confidence interval; PCC = patient-centered care; ADL = activities of daily living; IADL = instrumental activities of daily living; MEPS = Medical Expenditure Panel Survey; ER = emergency room. *P < .05. **P < .01. ***P < .001. observed between the PCC and non-PCC groups in our study. Moreover, comparisons in magnitude of ORs between the PCC and partial PCC groups showed that higher levels of PCC are related to superior preventive care. This finding suggests that more components of PCC in combination may yield higher odds of improvements in receipt of preventive care. The practices will best benefit from PCC model implementation when they adopt a comprehensive array of components of PCC. PCC has a unique advantage compared with traditional practice, allowing providers to address patient needs and to respect patients' values. 25 In fact, disease-focused and physician-centered care restricts the locus of control to the health provider and treats the disease without taking into account each patient's unique values. In contrast, PCC promotes identifying, respecting, and caring about patients' differences, expressed needs, values, and preferences, and to provide care that reflects the whole-person. 5 This core of PCC provides the foundation for the long-term management of chronic conditions. This, in turn, may have an influence on timely implementation strategies to identify, control, and reduce risk factors for patients and to improve patients' receipt of appropriate preventive services.
Among studies that tested associations between the receipt of preventive services and PCC status (or attributes), the target population was not specifically defined as older adults with chronic conditions and the data used were not nationally representative. Using a random sample of facilitylevel Veterans Satisfaction Surveys, Flach et al assessed the relationship between PCC attributes and the provision of preventive services and found that the 2 attributes of PCC, defined as improved communication and continuity of care, were associated with increased provision of preventive services, whereas other attributes were not significant. 26 In a cross-sectional patient and practice member survey conducted in 24 primary care offices in New Jersey, Ferrante et al found that higher global PCMH scores were associated with the receipt of preventive services, mainly resulting from positive associations with the whole-person care and personal physician attributes. 27 Several studies exploring the relevance of PCC in other health care settings have also showed positive role of PCC in preventive care. 28, 29 Other evidence has highlighted the influence of PCC in other process measures, such as HIV patients' adherence to medication treatment regimens, 29 follow-up treatment for cancer, 30, 31 and receipt of palliative care. 32 Although not directly comparable with our work, the associations found between PCC models/attributes and the provision of preventive services were generally consistent with our findings.
Incorporating a broad range of preventive services measures into the evaluation is considered a key indicator for rigorous assessment of PCC. The findings in our study supported positive associations between PCC and the receipt of multiple types of preventive services, findings similar to previous studies. 27, 33, 34 In the traditional provider-driven care model, preventive screenings were provided when a patient was seeing a physician for a health problem. Under such situations, fewer opportunities and less time were available for delivering preventive services, thereby limiting the range of preventive health needs of older adults with chronic conditions. 34 Conversely, the PCC model overcomes this drawback by actively engaging patients in their care, tailoring care to their needs, and providing planned preventive services through dedicated preventive health visits. 34 Our findings should be considered in light of certain limitations. First, we cannot make causal inferences from the analyses due to the cross-sectional nature of the study. Second, although the overall impact of our findings is promising, policy makers may look beyond statistical significance for evidence of clinically meaningful differences. Clinical significance is a subjective judgment and cannot be determined by a single study. Therefore, our study along with other related evidence may play a viable role in promoting decision making to change current arrangements of care delivery. Furthermore, even if these small differences are clinically meaningful, they might not be at a level to justify policy change and investment. 35 Therefore, the minimal clinically important difference (MCID) is imperative to consider in designing future studies. Third, due to the limitation of secondary data, the measure of PCC status in our study was operationalized from the existing variables rather than researcher-initiated measures from prospective data collection. We recognize that the PCC is generally a practice-level model, and acknowledge that our operationalization of having PCC uses respondents' assessments of the care as proxies for practice capabilities. Consequently, bias could result from personal biases; even MEPS data have shown good overall response validity. 36, 37 Development of a robust measure of the PCMH for use with secondary data sources continues to be a challenge. Despite these limitations, surveys such as MEPS or the National Survey of Children's Health (NSCH) allow researchers [38] [39] [40] to move beyond a simple assessment of having a usual source of care to capture a patient involvement concept that can be described, if not as a complete PCMH, then at a minimum, as more patient-centered. In future work, it would be helpful to conduct primary data collection and build in the perspective of other key players, especially health care providers and practices. A combination of these complementary approaches would provide a more comprehensive measure of PCMH. Finally, MEPS does not allow us to account for all potential covariates, especially for institutional level variables, such as medical equipment and device for preventive services, and other education promotion effort from the provider's institutional level. Future study may link current household datasets with MEPS Area Resource File to explore effects of institutional and external context factors of the outcomes.
Despite the limitations mentioned above, findings from this study highlighted the associations between PCC and receipt of preventive services, contributed to the existing evidence by reviewing important replicable measures of PCC INQUIRY for older and chronically ill patients. The generalizability of the study was enhanced by the national representativeness of the MEPS sample.
Currently, as PCC is adopted as an emerging care delivery model, many health care organizations are investigating its impact; PCC surveys are undergoing a rigorous development process. Moreover, several existing tools on health care quality are also being used to assess the patient experience of PCC. For example, the CAHPS Clinician & Group Survey (CG-CAHPS) is an AHRQ-sponsored survey instrument designed to measure quality of care from the patients' experiences with health care providers and staff in doctors' offices. 41 Regarding the content of items used to assess patient experience of PCC, we found both CG-CAHPS and our measures cover the core aspects of PCC, including access, whole-person orientation, shared decision making, and enhanced access. For future work, we can conduct primary data research and include both sets of measures to confirm the PCC domains of interest, and we believe each set of measures can also serve as a triangulation approach to the other one to validate a rigorous assessment of PCC.
From a public policy perspective, it is not only important to promote the PCC model in a variety of health care settings, but also essential to incorporate PCC into the care of specific, vulnerable subgroups of the population, such as among chronically ill older adults. This policy implication may be applied to the current Health Home program. The Section 2703 of the Affordable Care Act (ACA) created an optional Medicaid State Plan benefit for states to provide Health Homes for enrollees with multiple chronic conditions. The Centers for Medicare & Medicaid Services (CMS) expects Health Home providers to integrate all primary, acute, behavioral health, and long-term services to treat chronic disease patients under a "whole-person" philosophy. 42 
Conclusions
The current study highlights the PCC is associated with receipt of preventive care of elderly chronic disease patients. The study adds to the evidence that PCC is associated with improved receipt of preventive care among the elderly with a significant burden of chronic conditions in the United States. Our study is unique in the measures' comprehensiveness and national representativeness and therefore adds solid support to the positive role of the PCC model in care.
To improve chronic care for all patients, the ethics of care and current care imperatives drive us in the direction of advocating for policies that support the improvement efforts of PCC. A better understanding of the fundamental determinants of chronic care quality may help define effective policies and strategies to improve care and health outcomes. Researchers need to continue to investigate optimal PCC models to cope with the current demographic transition and the shifting burden of diseases. This will further inform policy makers to strengthen health care systems, improve population well-being, and reduce health care disparities in the United States. Note. A linear regression was used to estimate health care ratings (from 0 to 10). Control variables included age, gender, race/ethnicity, marital status, educational level, employment status, census region, household per capita income, types of health insurance, whether having managed care, the number of existing chronic conditions, need for help with ADLs, need for help with IADLs, provider's type, and provider's location. PCC = patient-centered care; ADL = activities of daily living; IADL = instrumental activities of daily living. *P < .05. **P < .01. ***P < .001.
